Congenital hypopituitarism is a relatively rare condition, as is congenital idiocy. For this reason, their simultaneous presence in the same patient can hardly be attributed to chance. The occurrence of both of these clinical features in two patients stimulated this report. It is hoped that the publication of cases, exhibiting clinical combinations of this type, may eventually allow for a more adequate study of etiology and pathogenesis. The postmortem examination of one of these cases will also be presented.
Congenital hypopituitarism is a relatively rare condition, as is congenital idiocy. For this reason, their simultaneous presence in the same patient can hardly be attributed to chance. The occurrence of both of these clinical features in two patients stimulated this report. It is hoped that the publication of cases, exhibiting clinical combinations of this type, may eventually allow for a more adequate study of etiology and pathogenesis. The postmortem examination of one of these cases will also be presented.
CLINICAL HISTORIES Case 1. W.D. This man was admitted to the Southbury Training School in 1948 at the age of 41 years. The family history showed no evidence of pertinent hereditary factors. The parents were of normal mental status, and physically not remarkable. There were nine pregnancies, including a miscarriage (fourth pregnancy). All the children are living and well except for one son who died in army service. Their intellectual status was within the normal range, all having gone through at least four years of high school. There was nothing in the history to suggest the presence of endocrine disturbances in any sibling or relative.
Past History. The patient was the result of the first pregnancy which was uneventful. Delivery took place at home, a physician attending, and was at term and spontaneous. The neonatal period was uneventful except for a short period of cyanosis at five days of age which was treated by mild stimulation and lasted for less than 30 minutes. There were no serious illnesses during infancy or childhood. Pertussis was diagnosed at seven years of age and was not unusual in its course. According to the parents, the mental retardation was recognized almost from birth and subsequent development was delayed in all spheres. He sat alone at three years, stood at six years, and walked with support at eight years, but never alone. He has never talked. He was always underdeveloped. Secondary sex characteristics never appeared. Although a reasonable layer of body fat developed, his extremities were always thin and rod-like. He was cared for at home until his admission to the school.
Physical examination. He was a poorly developed but moderately well-nourished man, of good color and in no discomfort. He was 110 cms. tall and weighed 34 kgs.
The body fat distribution was suggestively feminine, being well marked around the hips and mammary regions. The skin was of delicate texture, smooth and glistening, especially over the face and in areas where the skin was stretched. The cranial hair was coarse, of normal distribution, and without evidence of alopecia. There were fine creases of the face which, combined with the skin texture and complete absence of beard, gave the appearance of a prematurely old person. The head was 51 cms. in circumference and of normal configuration. The eyes, including the fundi, showed no abnormalities. The pupils reacted normally. The deep tendon and superficial reflexes were equal and active throughout. The ears, nose, and throat were negative. There was no abnormal glandular enlargement. The heart, lungs, and abdomen were within normal limits. Body hair was almost completely absent and there was no evidence of secondary sex characteristics. The genitalia were infantile in size-the penis measuring about 1.5 cms. in length, and the small, shrunken scrotum containing two undersized, soft testes. Muscle tone was generally diminished and there was evidence of minimal contractures at the hips and knees, which were functional in nature. The patient made inarticulate sounds in a rather high-pitched voice. The mental level was estimated at about one year. Roentgen ray study of the skeleton revealed the following: The skull was symmetrical with well-marked calcification in the choroid plexus. The sella turcica was small with no evidence of erosion. The bones of the upper and lower extremities appeared small and osteoporotic and there was failure of fusion of the epiphyses of the distal ends of the radii, ulnae, and metacarpals. The pelvis was asymmetrical with obliteration of the epiphyseal lines.
Laboratory studies. Blood serologic test for syphilis was negative. Peripheral blood showed no abnormalities. Routine urine examinations were negative. Twenty-four-hour excretion studies of urinary 17-ketosteroids on two occasions gave values of 2.7 mgms. and 3.0 mgms. respectively. On the same specimens a total creatinine of 570 mgms. and creatine of 198 mgms. were found. Serum electrolyte concentrations, including bicarbonate, chloride, sodium, potassium, phosphorous, and calcium were within normal ranges, as were the fasting blood sugar, cholesterol, protein, and nonprotein nitrogen levels. A serum iodine level of 7.4 micrograms per cent was obtained on one occasion. A sugar tolerance curve after the ingestion of 70 gmis. of glucose was normal. The blood eosinophil drop four hours after the injection of 0.3 mgm. of adrenalin was approximately 40 per cent and probably within the normal range, indicating an adequate adrenocortical response to the adrenalin-stimulated pituitary adrenocortico-' tropic hormone.8
Comment. The history is essentially devoid of factors that might have any etiological significance except for the implication that both the endocrine disorder and the mental deficiency were probably prenatally determined. The positive findings, in addition to the idiocy, both on physical examination and by laboratory study, were as follows: (i) marked dwarfism; (ii) pronounced hypogonadism; (iii) reduced 17-ketosteroid excretion for age; (iv) no evidence of hypothyroidism; (v) Laboratory studies. Blood serologic test for syphilis was negative. The peripheral blood, as in the preceding case, was normal. Many routine urine examinations were negative. Twenty-four-hour excretion studies of urinary 17-ketosteroids, on two occasions, were extremely low (less than 1.0 mgm.). On these specimens a total creatinine of 374 mgms. and creatine of 157 mgms. were found. Serum electrolyte studies on many occasions, as well as cholesterol, NPN, and protein, were within normal limits. In two instances, however, associated with the shock-like episodes previously described, significant elevations of chloride and sodium were obtained (131 and 166 m. eq. per liter, respectively) which were considered as secondary to the accompanying dehydration since they returned to normal the day following adequate hydration. Blood iodine values were also normal (6.8 micrograms). The oral glucose tolerance curve was normal as were frequent fasting blood sugar levels.
Terminal course. He was in his usual state of health until May 1, 1950, when his grand mal spells greatly increased in frequency. He received our routine treatment of parenteral sodium phenobarbital to prevent status epilepticus. This was effective and his condition seemed good in the morning when he was prepared for breakfast. However, while being fed, he suddenly slumped over and rapidly expired. The autopsy was performed about seven hours' post-mortem.
Comment. It is unlikely that the breech delivery was the sole etiological factor related to the basic clinical picture this boy presented. The severe degree of mental deficiency in the absence of any demonstrable significant neurological defect, associated with other evidence of developmental defect (bilateral club feet and anomalies of the cerebral ventricular system seen at autopsy) strongly suggest a prenatally determined malformation. In this respect, as in the rather characteristic clinical picture and laboratory findings, this case strikingly resembled the first one. The immediate cause of death could not be determined even at autopsy examination. It was felt, however, that the boy died from vasomotor collapse probably due to an acute neuronal mid-brain discharge, similar in nature but more severe than those previously described.
Autopsy report.* Only the pertinent findings are summarized.
Brain. The gross appearance, size, and weight were not remarkable. Microscopically, the sections of the cortex studied showed normal architecture. In the region of the lateral ventricles near the septum pellucidum, there was perivascular infiltration and gliosis, associated with many glial rests. The choroid tufts were atrophied. The cells of the fascia dentata were pale and a few blood vessels showed a mild perivascular infiltration, and one old hemorrhagic extravasate with yellow pigment and glial reaction was seen. Gliosis was evident throughout the white matter. Sections through the pons and pontine tegmentum showed what was interpreted as a congenital malformation of the ventricular system in the form of a ventricular diverticulum, including many small, closed cavities lined with ependyma. The capillary bed in the tegmentum was increased with obvious gliosis. There appeared to be significant cell loss in the reticular nucleus of the tegmentum pontis. In the region of the pyramidal decussation, one again noted the evident cell loss in the reticulata. Throughout the brain, many of the ganglion cells were pale and swollen, suggesting relatively recent neuronal changes which may be associated with anoxic states.
The changes in the central nervous system may be summarized as follows: (i) widely disseminated focal ganglion cell loss; (ii) gliosis; (iii) perivascular cellular infiltration; (iv) ventricular malformation.
Endocrine glands. Adrenals: These were smaller than normal with a combined weight of 10 gms. The cortex had an average amount of lipid. There was no discernible pigment within the zona reticulosa.
Testis: The combined weight was 18 gms. On section the gland was pinkish white. Many of the seminiferous tubules contained spermatids and immature sperm. No mature sperm were found. Interstitial cell groups were infrequent, composed of few cells and lacking the usual granular eosinophilic cytoplasm. There was no fibrosis or evidence of a previous inflammatory process.
Thyroid: The gland weighed 7 gms. The acini were of usual size and filled with deeply eosinophilic colloid and lined by cuboidal epithelium. No collections of lymphoid tissue and no fibrosis were seen.
Thymus: This was enlarged, weighing 45 gms., and showed an abundance of both medullary reticular and cortical lymphoid tissue. Hassall's corpuscles were numerous. No evidence of involution was present.
Pituitary: There was a striking deficiency of both acidophilic cells and basophilic cells in the anterior lobe. The posterior lobe appeared normal.
The changes in the endocrine glands may be summarized as follows: (i) deficiency of acidophiles and basophiles in the pituitary; (ii) absence of involution of the thymus; (iii) immaturity of the testes; (iv) reduced size of the adrenals. DISCUSSION
The combination of idiocy, dwarfism, and sexual infantilism presents a clinical picture that is readily apparent. As previously stated, the uncommon nature of each of these symptoms makes it unlikely that in both these patients they represent chance associations. For the same reason, it is unlikely that both these patients would represent similar atypical forms of the hereditary condition, first described in 1866, and now known as the Laurence-Moon-Biedl syndrome. The occurrence of pigmentary degeneration of the retina is almost universal in the latter condition. The mental defect is usually in the moron or borderline category; obesity and poly-or syndactylism are almost always present, while dwarfism is rarely striking.! The widespread nature of the cerebral pathology in the form of focal ganglion cell loss and gliosis, the marked mental defect associated with partial pituitary dysfunction (dwarfism and sexual infantilism), and the apparent congenital nature of the condition would naturally suggest as the pathogenesis for the disorder a developmental abnormality of the central nervous system including the pituitary neural centers of the hypothalamic region. Speculation as to etiology would be futile at this time. Genetic factors (mutants or directly transmitted) must be considered as well as acquired prenatal conditions. Some endocrine aspects of interest may be mentioned. In these children, as in the Laurence-Moon-Biedl syndrome, the evidence of dissociated pituitary dysfunction is intriguing. If secondary to developmental changes in the hypothalamic nuclei related to pituitary activity, the selective nature of the injurious agent to involve only certain of the multi-natured pituitary glandular functions is difficult to understand. In neither of these patients was there evidence of significant interference with those functions related to electrolyte, carbohydrate, thyroid, or water metabolism.
The absence of thymic involution, as found in the post-mortem study of our second case, resembles the observation in castrate animals in whom involution of the thymus is delayed. In these laboratory animals, thymic involution may be accelerated by the administration of estrogens or androgens. In animals with intact gonads, the administration of pituitary gonadotropins will also accelerate thymic involution. ' The excretion of creatine was considered in the range to be expected of prepuberal children. The apparently small 24-hour total creatinine output (approximately 15 mgms. per kgm.) is presumably a reflection of the relative reduction of muscle tissue mass which was obvious clinically in both cases. SUMMARY Two cases showing considerable clinical similarity including congenital idiocy, sexual infantilism, and dwarfism are described. The post-mortem examination of the brain of one of these patients showed widely disseminated focal ganglion cell loss, gliosis, and ventricular malformation. The changes observed in the endocrine glands were compatible with a primary pituitary deficiency.
The clinical picture is interpreted as the result of widespread cerebral maldevelopment, including the hypothalamic neural connections of the pituitary gland, and manifesting selective pituitary dysfunction involving primarily gonadotrophic and growth hormones, as well as severe mental defect.
